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In order to trace out in a successful and satisfactory manner the various steps in the development of the testicle, it is necessary to be acquainted with the main facts in the development of the ovary, as the study of the development and growth of these two organs becomes more interesting and important, just in proportion as the homologies between them are laid bare in the various stages of their development.
Thus at once arises the question, is the ovary a tubular structure in the same sense that the testicle is ? Then, too, as regards the theory of spermatogenesis, are the spermatozoa derived from the nuclei of cells, just as are the germinal vesicles of the ova ? and are the cells which give origin to the spermatozoa in the male, and to the germinal vesicles in the ova, both derived from the germ epithelial cells in the early embryonic condition ?
These and many other interesting questions at once arise as we study side by side the development of the testicle, and the development of the ova and the ovary.
Since the observations of Pfluger and Waldeyer on the development of the ova and the ovary were published, all observers are agreed that the first trace of the ova is among the germ epithelial cells, and that the germinal vesicles of the ova are derived from the nuclei of the germ epithelial cells ; but all are not agreed as to the manner in which these germ cells become enclosed in the meshes of the ovarian stroma.
Pfluger described the germ epithelial cells as growing downwards into the mesoblastic stroma in the form of columns of epithelial cells which enclose among them some of the primordial ova.
These columns are the " egg tubes" of Pfluger. These This view makes out that the young ovary is a tubular structure at an early stage of its development, just as the testicle is, and that the epithelial lining of the primitive tubules, and of the subsequent Graafian follicles, is from germ epithelial cells which do not develop into ova. Other observers hold that the germ epithelial cells do not grow downwards into the ovarian stroma in the form of tubes, " the egg tubes " of Pfluger, but that from the very first trace of the ovary, the vascular stroma grows outwards, and sends its young processes among the germ cells enclosing them in its meshes in groups of various sizes, and that the Graafian follicles are formed by the stroma enclosing one or more primordial ova, along with a number of smaller germ cells, which become the epithelial cells lining the young Graafian follicles.
Another view is that published by myself more than twentyfive years ago in my graduation thesis " On the Development of the Ova and the structure of the Ovary in Man and other Mammalia." My conclusions were that the ova are derived from the germ epithelial cells, and that the nuclei of such cells become the large germinal vesicles of the ova, and that from the very first trace of a thickened germ epithelial layer on the surface of the young ovary, the young vascular stroma sends its processes outwards among these cells enclosing variouslysized and variously-shaped groups of them in its meshes, and that it is by the continued onward and outward growth of this stroma among the individual cells in each group that the Graafian follicles are formed. Fig. 13 , which is a more highly magnified drawing of one of the Wolffian bodies, the germinal ridge E may be seen enlarged at its upper end, and gradually fading off into the substance of the Wolffian body at its upper part B. The letter C points to the Miillerian duct.
In transverse sections the Wolffian bodies present the appearance as seen in Fig. 14, which is from a microphotograph of a section through the body of such an embryo as is depicted in Fig. 1 2.
In such a section the neural canal A is seen, and at F the chorda dorsalis is clearly observed, while the letter M points to the aorta, full of blood corpuscles. The two Wolffian bodies D D are seen on each side of the aorta ; and it is interesting to note that the glomeruli occupy a situation in front and to the side of the aorta, from which they receive their blood supply, while the .tubular parts of the Wolffian bodies lie to the outside of the aorta behind the situation of the glomeruli. figure 4 represents.
In Fig. 3 Fig. 4 again, which, as already mentioned, is drawn from the appearances seen in the body of a fcetal deer somewhat older, it will be noticed that the stalks are not visible, the reason being that here the testicles are much larger and more globular, and thus hide from view the stalks of connection through the centre of which pass certain structures.
In the case of the younger animal as seen in Fig. 3 There it is at once seen as in Fig. 2 as a rod-like structure H H quite apart from the gubernaculum testis G.
In Fig 1, Fig. 8 shows the capsule of the testicle B partly torn away from the stalk of peritoneum H. The Wolffian duct still atached to the capsule of the testicle is also partly torn away from the Wolffian body as seen at the letter M.
In Fig. 9 Fig. 10 it will be seen that the whole tubular structure of the testis B is enclosed within the fibrous capsule, and that it has no outlet from the organ except by a minute aperture which passes through the centre of the stalk X, so often referred to.
In Plate ii. Fig. 4 , these minute apertures in the capsules of the testicles are well seen at the spots indicated by the letters B B. In Fig. 10 Plate v., which is now before us, the microscope has shown to us that in nature this minute aperture is occupied by a complex cellular column (see X, Fig. 10 On tracing the central cellular column back from the testicle towards the Wolffian body we find it goes back through the centre of the stalk until it ends in the immediate neighbourhood of a number of cut tubules, as indicated by the letters H H H in Fig. 10 , and this neighbourhood is the very spot towards which we have traced the end of the Wolffian duct; and there can be no doubt that the cut tubules as represented by the letters H H H in Fig. 10 , and by the same letters in the transverse section, Fig. 11 , are the cut tubules of the Wolffian duct with which the cellular column is in direct continuity. All these parts are, of course, seen in transverse section ; but an examination of a whole series of such preparations, both vertical and transverse, shows that the convoluted terminal end of the Wolffian duct is in direct continuity with that central cellular column X, which enters the testicle through the centre of the peritoneal stalk, and which, as soon as it is within the capsule, gives out branches of tubules in all directions until the capsule itself becomes globular from such distention.
The Wolffian duct in its whole course from the testicle to its pelvic end is in connection with the tubules of the Wolffian body. It receives branches of tubes from the Wolffian bodyalong its course, especially at its lower end ; and at its upper end it receives, either directly or indirectly, the whole tubular structure of the testicle by means of the cellular column which passes through the peritoneal stalk from the capsule. In all probability this central cellular column X gives rise later on to the vasa efferentia, which are in direct continuity with the convoluted tubules of the epididymis.
In Fig. II , which is a transverse section of the young testicle, the central tubular column X is well seen giving out its tubules in all directions, and the letters H H H point to cut tubes with which the column X is undoubtedly continuous.
As these figures, 10 and I I, are carefully drawn from microphotographs, their accuracy may be relied on.
Let us now, in conclusion, follow the steps in the development of the testicle from the first appearance of the gland at the upper and inner part of the Wolffian body.
The Wolffian body in the early embryo has already been described, and in Plate vii. Fig. I 5 this is again represented in order that the primitive germinal ridge G may be seen at its upper part B swelling out, and fading off into the substance of the Wolffian body. It is at this point that the young testicle makes its first appearance as an outgrowth from the Wolffian body. In Plate vi. Fig. 14 
